UNCLASSIFIED 


/^p276j82 

fl*p^oJUe»d 
if  Hm 

ARMED  SERVKES  TECHNICAL  UiTOUlinON  ACENCT 
ARUNGIOR  HALL  STAn« 

ARLINGnif  12,  VIRGnU 


UNCLASSIFIED 


Best  Available  Copy 


UCfTlCB:  iCicn  govenaeot  or  other  dt»vlngs»>  specl- 
ficctloM  or  other  deta  are  uaeA  for  any  pwrpcee 
other  than  tii  cohcectlou  with  a  defioitaXy  related, 
govcinaent  procoreacat  opezntios,  tfcw  U*  S* 
i^Dverasect  thereby  iacur?  no  reepcoelbUity.  j;oi  ar»y 
vbligsitioo  vfeatao^er;  aed  the  fact  that  the  3oven:» 
sent  Av  have  fox^KsXated.  fumlshwd«  or  In  axi/  way 
supplied  the  acid  dryflh6®>  speclficaticoa,  5r  other 
data  Is  not  to  he  regarded  by  lapllcatlon  or  other- 
vise  as  in  any  ^nner  licensing  the  holder  c>r  any 
other  person  or  coiportticn,  or  conveying  «iy  rights 
or  penlssion  to  &am\factujre>  use  or  sell  any 
patented  tnveotioa  that  say  la  tny  yay  bo  related 
thereto. 


V  V  ,j  I 


Report  Ko.i  BLR  Rer.  L 

Oste:  29  June  1962 


157ES7IQ1TIOS  OF  AUKCiniK  AliOT  606l  Ttj-T6 
WaDEI)  tlO  tSKilSH) 


F'iaished  ani  Mstrlbutnd  Under 
Contract  »?33(657)-85S5 


BalL  ASOSrSTihS  CCa»ABy 
crnsic*  0?  beu,  aieospace  ooipohatich 


^•0?IC£ 


(Then  IJS  Oovcrobent  dravings,  specifications^  or  other  data  are  used 
for  any  ptanoae  other  than  a  deflaiteljr  related  goreiment  procure- 
Mst  operation^  the  eorervexot  therebQr  incurs  no  responsibiiitgr  nor 
ezqr  obligation  iduttsoereri  askl  xhe  fact  that  the  gorenaiest  ms^  have 
foxwllatedf  famished^  or  in  anjr  vaj  supplied  the  said  dravings^ 
speeifleatlons,  or  other  data  is  not  to  be  regarded  tagr  iaplication 
or  othesvlse^  as  in  aqjr  aanaer  licensing  the  holder  or  vy  other 
person  or  corporation^  or  eoavegrlng  asfr  rights  or  pemission  to 
Bannfactcre«  use  ur  9«I1  patented  inrention  that  ‘‘u  aitr  ve^f 
be  related  thereto. 


ust  (ff  mJEtauims 


PhotoMcrocraph  aboiiiac  various  par- 
cantagaa  et  alauteh.  ........ 


Strsss  ;a  Strain  Cunraa  for  60&l>Tlt  - 
Tranararas  UraetlOB  -  gaga  .0^*  .  , 


Straaa  va  Strain  Cuma  for  60614U  - 
Longltmllnal  Diraetlon  -  gaga  .06li*  . 


Straaa  va  Strain  Cunraa  for  606l>Ttt  - 
Tranavaraa  Dlrsettoa  -  Ballare  Valdsd  - 
nuar  tola  -  Oaga  .06U» . 


Straaa  ra  Strain  Cunraa  for  £061-Ttt  - 
tongltudlnal  Diraetlon  -  BaUaro  Wkldad 
Hilar  tola  •  gaga  .0£t*  . . 


Straaa  ra  Strain  Cums  for  6061>T6  . 
Tranaverse  Wroetton  -  gaga  ,06t*  .  , 


Straaa  ra  Strain  Cunraa  for  6061.T6 
tongi.tadlnal  Diraetlon  -  gage  .06t”. 


Straaa  ra  Strain  Curvaa  for  6061-T6  - 
rranareraa  Diraetlon  -  Hellarc  Mded 
filler  t0t3  -  gaga  «06t”  ....... 


Strata  ra  Strain  Cunraa  for  6061>T6  - 
longitudinal  Diraetlon  -  Ualiarc  tWdad 
FlUtr  t0t3  -  gaga  ,06t*  . . 


Strata  vs  Strain  Cnraaa  for  606l>lt 
Tranaaaraa  Uractlon  -  gags  .I??*.  . 


Strata  ra  S'.raln  Cunrea  for  6061-Tt 
longltodlniO.  Diraetlon  -  gaga  .IDS". 


Strata  ts  Strain  Cunraa  for  6oa>Tt  - 
Traotraraa  Diraotlon  -  Ballare  Haldad 
Hilar  t0t3  -  gage  .125" . .  , 


Straaa  at  Strain  Cunraa  for  boa-B*  - 
longltud'nal  Olraetior  •  Ualrarc  Valdad 
Hilar  tDt3  -  gage  .125" . 


UST  Cf  IlXUSTHATIOaS  (continued) 


Figure 

lit.  Stress  vs  Strain  Curses  for  6061 -Tb 

Transverse  Direction  -  Case  .125* .  Ii7 

15.  Stress  vs  Strain  Curves  for  6061-T6 
Longltttdiaal  Direction  -  gsfe  .125*  .....  US 

16.  Stress  vs  Strain  Curves  for  6061-T6 
Transverse  Direction  -  Hallarc  Welded 

Filler  m!i3  -  gage  .125* .  Ii9 

17.  Stress  vs  Strain  Curves  for  0O6I-T6 
longitudinal  Direction  -  llellarc  Welded 

Filler  U0lt3  -  gage  .125* .  50 

16.  Stress  vs  Strain  Curves  for  0O6I-TI 

at-320*F  -  gage  .125* . . .  5I 

19.  Stress  vs  Strain  Curves  for  6061>Tli 

at  -320*F  -  gage  .06i»" .  52 

20.  Stress  vs  Strain  Curves  for  oOni-To 

at  -320*F  -  gage  .125* .  53 

21.  Stress  vs  Strain  Curves  for  oyti-fo 

at  -320’F  -  gage  .Ooj’ . . .  5), 

22.  Stress  vs  Strain  Curves  for  deliarc  Welded 

6061.T6  at  -J20'r  filler  IM}  gage  .125"  ...  55 

23.  Stress  vs  Strain  Curves  for  oCoi-Io 
Transverse  Direction  -  hcliarc  Vfelded 

Filler  U)13  -  ‘n/i  nfasatch  . .  55 

21.  Stress  vs  strain  Curves  for  b06l*T6 

Transverse  Dlrestlcn  -  'rieliarc  Welded 
Filler  Ii0ii3  -  lOOif  evsnatch  gage  .061"  ...  57 

25.  Stress  vs  Strain  Curves  for  0O6I-T6 

Keliarc  Welded  -  Filler  l»0Jj3  -320'F 
gsge  .061*  .  58 

2o.  Stress  vs  Strsin  Cuivcs  for  oObl-To 

Transverse  Direction  •  Hellare  Welded 
Filler  60b3  *  lOOS  nlasatch  gsge  .125*  ....  59 

Stress  vs  Strain  Curves  for  6061>T]( 

Hsllaro  Welded  •  Filler  twit}  •320*F 
isflt  .125* .  £3 


27, 


Figure 


38. 

Stnis  Tfi  Strain  Carves  for  00£1>T1( 

HcUarc  Welded  .11....-  iU„3  -i-J  - 

gage  . 

61 

3?. 

Stress  vs  Strain  Carves  for  6061-T6 
Transverse  Olreetlon  •  Hellare  Welded 

Filler  Ii0k3  2Si  aisnateh  -  gate  .13$"  .  ,  . 

63 

30. 

Stress  vs  Strain  Curves  for  6061-T6 
Transverse  Direction  -  Hellare  Welded 

Filler  UOa3  -  SOJf  aiSMtrt  -  gsge  .135"  .  . 

.  63 

31. 

Bulge  Olaphran  Test  Fixture.  . 

.  65 

33. 

Bulge  Test  Fixture  . 

66 

33. 

Bulge  Tost  Fixture  Disassenbled  .  . 

.  66 

3L. 

Radius  of  Curvature  Calculation  . 

6? 

V  .  s 


UST  OF  TABLES 


PhrsisA  PrspcrtlM  ot  6o6l  ilndna  AUcgr .  2 

Outnmtaa  Klulsms  Air  Agriniin  Alloy  £Ofil . .  } 

Boob  Teqparittire  liaehanloA  Proportloj  of  £06lt6 
BAUre  Bntt  VUdi  (.12li”  Thldc  KotwrlA) .  5 

Boon  lanptrttur*  HoehaoicA  Properties  of  60filT6 

Eeliorc  &tt  Uelis  (.G£u=i  Thidc  Heterisl)  .......  6 

£361T1i  Hanaal  Veld  sod  Aged  to  T6.  . .  9 

£06lTtt  Autesatie  Veld  and  Aged  toT6. . If 

6o£l9i  AotoBstic  '«ild  and  (one)  Bepalr  Aged  to  T6  •  .  •  11 

60dlTii  AutcEntie  tfcld  and  (two)  Hepairs  Aged  to  T6  .  ,  .  1? 

&>61Tli  Si^  Veld  mi  Aged  toT6 . 13 

dOdlTli  SJgBB  Veld  am  (one)  Repair  Aged  to  T6  .....  l!i 

6oSllL  Slgaa  Weld  and  ^t.n>)  Repairs  Aged  to  76 . 15 

Oaweldad  606111  ITanaBerso  Properties  .  .  17 

Dsmlded  606ITI  LonglUidinal  Properties . 16 

Aa-Vclded  6(''6l"l.  (Transverse  Properties  of  Sheet).  ...  1? 

As-'.eldod  606ITI  (LorK;lt>idlr.A  Properties  of  Sheet).  .  ,  sCi 

Ihweldod  Kotdied  Co6nh  Transverse  Properties . 21 

Vnveldad  ISotched  606ITI  Longitudinal  Properties  ....  2? 

As>Velde<l  em  Kotched  606ITL  (Transverse  Properties 
of  Sheet)  .......................  23 

As-YeUed  end  Rotted  6'i61TIi  (longitndinal  Prooerties 
of  Sheet) . 2u 

I'orelded  6O6IT6  Transverse  Properties . 25 

Onvolded  606176  Longitudinal  Properties  ........  27 


12-25»-61 


Of*. 


LIST  OF  IABI£S  (ecptlnad) 

Table  Page 

XXn  6063  Tli  V^ed  asd  Aged  (l^ransrerse  Properties  of 

Sheet)  ••••*•••••••••••  .  ••••  29 

XXXII  Welded  anl  Aged  6o6lT!i  (Loagitodiaal  Properties  of 

Sheet)  ••*«•••••«••••••••«•*•••«  ;0 

XX17  Tb&iu.ded  Hotted  606IT6  fransrerse  Properties  <  •  «  •  •  31 

II7  Uzsrelded  Notched  606II6  Loi^itodinal  Properties  •  •  »  •  32 

XXVI  6Q6lT2i  WOlded  aad  Aged^  Not^ied  (Trassrtrse  Propertiee 

of  Sheet)*  .  •••••••••••••••  33 

XXVII  6o61TU  Welded  and  Aged^  Notdied  (Longitodiiul  Properties 

of  Sheet)*  *••*•••••*•*•«•••••*•••  3li 

XXVin  Btilge  Test  Data  *.•»••••***•••*•••«•  68 


I 


'Ihe  fusion  vddinc  of  alnninun  alley  6o6l  has  been  a  oart  of 
fabrication  dereloptaent  at  Bell  .‘.e.^osysterjc  since  the  constnxtinn  of  the 
Rascal  eisslle*  New  desit;ns  involxin;  pcrfomance  in  or  vlth  nev  enriroiw 
nects  have  necessitated  the  gencnratlon  of  design  data  not  required  previously 
such  as  rctf-anical  property  data  at  T.«rious  aycgcnic  tonserctures*  For  the 
Aost  cart,  data  available  in  the  litc  rature  due  to  differences  in  welding 
techniques  is  not  aoplicablc*  Bell  A.'josystctts*  veldinr  techniques  have 
developed  to  a  sta^e  thf»t  allofws  "ell  iceljners  to  rise  ht/'fr  values  than  these 
found  in  the  literature  and  ’'ubllshrd  ly  ot'^er  cocoanifs* 

Aliarinun  allqy  6o6l  was  studied  fTos  rractical  weldin;;  considera¬ 
tions.  ZVer/  effort  was  cade  threu  hout  the  ■^rorr  r  to  dxrltcat^  uwsho? 
>*eldin2  and  heat  troataent  conditienr.  Ar^^as  of  concern  to  the  design  aid 
netcUur  ical  enrineering  departnents  in  rxgard  to  tanh  fabrication,  including 
Risaateh  due  to  irrroper  line  uo  of  variexts  degrees  (?5,  50  rnd  100^),  effect 
of  veld  repairs,  hand  versus  aadiine,  effect  of  aging,  and  the  effect  of  loi: 
tesseratuiv's  on  the  •echanical  '*roccrties  of  velded  and  UIr^’elded,  notched  and 
unnotched,  solution  treated  and  solution  treated  and  aged  caterlal,  were 
studied. 

For  clarity  of  oreser.tation,  each  phase  >.  f  the  '‘rograr  vill  be 
reported  cn  scccrately#  However,  the  interaction  of  the  various  oanuoeters 
reoorted  on  cast  be  considered  in  uiy  end  iter,  to  be  constructed, 

I  iscatch  is  encountered  in  harlvarc  fabric  tion  as  the  resul.  of 
poor  line  up  or  varpage  of  one  ri-  cc  of  r.'tcrlal  in  respect  to  another  orior 
to  weldiT,  The  designer  is  in  need  of  this  inforwation  to  vri*'e  at  sound 
eneinecring  safety  factors, 

Vdd  repairs  are  a  part  of  t>^  iail^'  routine  of  roij'  ni^'trzxar  void¬ 
ing  shop.  Ko''*r7cr,  the  varieV  of  oon'  tlons  encountered  nake  it  difficul.t 
to  assess  the  depreciation  of  weld  faiKt  strength,  Hj-nd  rccairs  o*  voided 
parts  fabricated  "ith  na^ne  v  lds  in  hich  a  precise  degree  of  ccn'rol  over 
speed  is  exercised  arc  detrlBcntal, 


The  guarantee  »Jtt1ibthb  fcr  6o6lT2i  and  T6  set  forth  in  >Iilita27 
llaaTuook  S  are  given  in  T^le  II* 
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A.  Kisnatch 


In  tliis  rha«»c  ,ro*  cf  tensile  s'^  ves  deliberately  cis* 

aligned  to  obtain  25#  SO  tnd  lOOjC  ath  0*125  inch  thidc  aatcrial 

end  50  and  100^  niseatc}'  -Ith  0.061i  indt  Batcrial*  The  25^  nlawtch  vas 
not  nai  on  the  0«06L  inch  raterial*  On  the  thinner  Kiat?rial  this  degree 
of  nisfiatch  vas  reiy  snail,  at-proxinately  0*Jl6  of  an  inch*  The  aisBatch 
13  esenressed  as  ocrcentagc  of  total  sheet  thickness#  Tctt  joints  vere  r.'de 
in  li  inch  by  12  in^  plates*  These  plates  yielded  nine  tensile  spcclncns 
per  ?la*e*  The  bars  vore  tesVd  at  rocta  temorrture  under  iiniaxial  lo  -d 
conditions  (shies  \*crc  used  to  eaintain  ali_nnent). 

Figure  1  show  a  typical  grouping  of  the  saciles*  Sei^les  rariced 
A  are  representative  of  ITOT  '  isnatch,  3  saxplcs  50^  and  the  C  saaple  25?* 
The  excess  veld  netal  chovn  in  the  picture’s  of  tr.c  0,125  ^h  saisics  A  ani 
3  was  not  :rotxnd  off  for  it  h  s  no  effect  on  the  r^cchanioal  properties. 

The  nechanical  pro-'crUes  of  the  soeciftC’'r  test*  d  are  surrarized 
in  Tables  III  and  17,  All  speeisens  were  veldei  n  the  T1  condition  and 
aged  to  the  T6  teKoor  after  veldii^. 
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B*  wad  Repair 

Thia  portion  of  the  program  deas  with  the  eflhrt  nade  to  aecer'taiB 
streigth  depieeictlon  foUoviag  vad  repairs*  It  is  staodazd  praetioe  in  the 
fabrication  of  parte  to  grlzkl  ottt  defects  f»iBd  bj  radiographic  techniques  am 
re-weld  the  joint*  The  siae  and  <^th  of  the  weld  repair  detersines  the  aree 
of  depreciation* 

Three  plates  were  hdLlare  w^ded  with  the  dirtctlcn  of  rolling  and 
three  transrerse  to  the  direction  of  rolling  *  Fiftgr  per  cent  of  the  veld  netal 
vas  ground  oat  of^  2  plates  nacuallj  hellerc  welded  with  the  direction  of  roU- 
ing,  tuD  plates  aanually  hellarc  welded  transrerse  to  the  direction  of  rolling* 
two  plates  antoastic  hulaic  wldeu  Miih  the  rolling  direction  and  two  plates 
aotomtically  heliarc  welded  in  the  transrerse  rolling  direction*  The  plates 
were  then  revelded  osing  the  saw  wddlng  sethod  used  on  the  original  weld* 

One  cf  tvs  plates  trcm  eadi  group  vas  groml  out  for  the  second  tlJK  and  re¬ 
velded*  After  weldizg  the  plates  were  artificiall7  aged  to  the  ?6  condition* 
Tensile  speclAens  blanks  were  then  cnt  f^*csi  the  welded  plates  and  subsequentl/ 
nachined  tc  the  standard  tensile  speciaen  configtiratioD*  Tables  7  through  XX 
present  the  data  obtained*  The  control  sa^sles  were  taken  at  the  beginning  and 
end  of  weld  r^alr*  They  are  representative  of  the  welded  sheet  unrepaired 
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C«  Hachanjgal  Properties 

Ihis  section  presents  the  rechanical  properties  of  the  aluainun 
alloy  6o6l  in  the  vdded  and  seditions*  The  alloy  was  studied  in 

the  solution  heat  treated  conditim^  (T!:)^  and  in  the  iUUy  aged  condition 
(T6),  In  both  directions  of  rolling^  transverse  and  longitudinal,  as  well 
as  at  VcltIous  temperatures  (-320  i,  -65  F,  R*T*  and  ♦150  ?),  "Y"  notches 
were  also  nachined  into  welded  a»i  unwelded  test  b^rs^  in  both  boat  treat 
tesrpers,  and  tested  at  the  various  t^^eratures*  The  "7"  notch  used  was 
representative  of  a  stress  ccnccntx^tinn  factor  (K)  of  3  ©n  the  0,125  inch 
■aterial, 

^e  data  obtained  under  the  specified  conditions  is  presented  in 
Tables  XU  threu^  XIVU,  Figures  2  through  30  give  representative  curves 
of  a  single  speciaen  under  the  various  teepers^  tesperatures  and  w^ed 
conditions  studied* 
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Notch  Factor 
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--xocracr.ee  hns  3:crii  a..'t  tl  re  Is  ver  if  4r^.  correl'tion 

' etvccr.  tcnrilr  "f  snail  ciosc-  elded  r'-'c.  c  -  r>’  l*  o  -'crforr/ncc  cf 

pressure  vc“sels  un  er  srr*'aao  ccisditiins*  '.Ic  c  ic't  cr  'yravliz  urst 
test  has  rcolrced  the  tert  '"nee  .*1  jxedictc  H  o'-rfemance  \uror 

biaxial  strrC'^s. 

T::c  fixture  censiste-.  -  t  i  st  O  '1  ^  -n  •  .'■.ic'i  the  so  - 

cinen  vas  bolted  at  intervals  -O'!  its*  cuter  circvr^''  rcncc.  Che  u-^per 
plate  ;:as  r.ac'-i.ncd  to  ?  ccrJ-coric"-  -hax?  {rVurc  fl  .1  allov  for  defer- 
cation  of  the  eld^^i  sh'-et* 

Biaxial  tensile  stress  cf  vt^lded  is  calcvlat^d  fron 

neasurccents  of  rrossure  ind  ''ci-^'t  '•  f '^e^om'-tion,  '':s  stress  can  be 
calculated  at  rnj'  "oint  durin.  t*'c  t  st  cllo-^-nc  -^t  to  -e  ibt'.incd  for 
strr"s  height  ird  ore'«‘nire  **^ijht  c*  r/e'** 

Cne  of  ‘he  nafor  "o  lt.n  ~i  .«  in  t*.is  t^rt  1-  *'  t  no  slmca'e  ol 
the  elate  can  re  allowed  U.  -_car  'oa--n  .  --Vr**  'ro'^uco'^  b;/  rename 

stress  s  arc  ?r  atest  v'en  the  r.e'„»'t  cf  t'c  bul  c  ir  Ic  .  s  r  ‘  0  of  cie 

diarset^'r  to  sheet  thicHicss  *f  loll's  a— jaratus  is  ^1.  tc  1.  If  t'-e  ratio 
vcrc  ir.crea3''d  to  ?0O  to  1  ejTcrs  '■nding  str  sees  -  culd  be  re-^ced, 

BijUres  32  and  33  s^'cw  tnc  ell  bul^e  Vst  fixture  "it*  a  sn'^cir*'n 
after  test*  fhe  dial  -^age  is  ustd  tc  reisurc  th*'  hC  c  c  -  •  t,  "he  fixture 
and  spcci-en  aft  r  disasseribly  ir  s^^c  r.  in  Figure  33. 

"t  ure  31  is  a  diarrasatic  sketch  cf  th.c  fixtu:*  b*  eva-*^  tre 
sjathcnatical  oaraneters  cf  interest  in  dctcrciniiv;  the  r  .us  cf  curvature. 

A  sheet  panel  bulged  through  an  coen  circular  die  cner'’'  y  dccreas-^s  in 
radius  is  bulgii^  probresses*  Vnlcss  serxiing  stresse.?  arou.-d  thx?  clasped 
edge  are  significant,  all  ''Oints  in  the  sheet  arc  u'cer  ar  ecual  ''iaxial 
tcr.silc  stress,  liiich  cm  be  c  lculat'd  free  the  ccuat-o-:  for  rerhr.nes? 

where  is  the  hi-’xial  stress,  o  is  the  bul^ir-g  orersur*-,  K  is  t)**  raaius  of 
curvature  of  bulge,  ^  is  the  original  sheet  t  'oVness,  In  usir.g  the 
height  of  the  bul.ed  the  a'*«TOtion  is  -Aie  tii^t  '^fom  t-cr.  occunng  is 
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Altnina:  UAogr  606l  io  as  alwisai  silicon  alloT  lAich 

is  respenslTo  to  proe^lUtlon  hoot  troataont.  XtgnosltH  sUiclie  in  diss¬ 
olved  into  tbs  olmim»  smtiix  during  oolutlon  bsst  tre»t«ont  at  970-1010  F. 
l^n  qusacbing,  j*all  slcroseoplc  particles  of  csgceslus  sUiclda  are  elected 
frm  th«  solid  solutioo*  Aging  3iiO'*355  F  caoms  growth  of  the  precinltete 
thus  str^s^thening  th«  etonxe  lattice*  ^ 

ThU  aUoy  offers  gocd  strength,  fonwhility,  weldabiltty  and  Terr 
good  con  osioo  resictaoee.  It  is  widely  nsad  by  the  aircraft  iadostiv  in 
applications  reqwlriag  the  coabination  of  properties  this  alley  possesses* 
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Mismatch 


The  tabulated  resultu  of  this  stud,  'resented  in  Table  III  and 
Table  IV  shov  that  there  is  very  little  depreciation  of  sro'^ertins  un  to 
SO)j  mismatch.  At  lOO/j  mismatch  there  is  an  .T>prociable  decrease  in  the 
strength  of  the  velded  raterial.  These  fnecimens  all  failed  at  the  cxi’e 
of  the  veld  or  in  the  annealed  zone  area  •rhich  does  not  res^-ond  to 
The  specimens  were  shimmed  during  loading  to  eliminate  bending  stresses. 


Weld  Repair 

The  properties  of  the  material  ^.*ore  reduced  to  the  annealed  con¬ 
dition  by  manual  welding.  Ho  ftirther  tests  were  conducted  as  to  evaluating 
repairs,  for  the  strength  of  the  material  vas  reduced  tc  a  minir.un  and  the 
structure  due  to  annealing  would  be  unrr  to  ging.  The  i-utomtic 

welded  (heliare  and  sigma)  '^,06!.  inch  thick  material  showed  slight  decreasTC 
in  tensile  and  yield  strengths  as  shown  by  the  data  given  in  Tables  V  to  ;.I, 
There  was,  however,  a  mariced  decrease  In  elongation  which,  when  considered 
with  the  strengths  obtained,  is  due  to  the  increase  in  size  of  the  vrld  bead 

The  U,125  inch  thick  material,  in  comparisen  to  the  :',96l  inch 
matertal,  welded  in  the  same  manner  shows  a  much  greater  decline  in  terjile 
and  yield  strengths,  due  to  the  higher  heat  irrut  during  walding  which 
caused  more  overaging  of  the  heat  a'^fected  zone  than  c^orrlenccd  ••fth  the 
O.CV-Ii  inch  thick  material. 


I'echanlcal  Properties 

The  Increase  in  yield,  ter.jile  and  elongation  properties  t  lew 
temperatures  is  brought  out  hy  noth  tempr^rs  (Tli  and  To)  studied.  This  -ir- 
crease  is  beat  oxpl"'.i  d  the  .'.pplieatlon  of  dlsloc?ti''n  theory' ,  ’’cen 
subjection  to  low  ten..  ..^t'orej  the  atomic  lattice  undergoes  a  contraction, 
the  thenul  agitation  o.*  '>tons  in  rt-dweed  and  the  r.otrrial  will  rndergo 
a  greater  aMount  of  uniform  strain  be  fbre  dislocation  pile  ups  become  ke^-ed. 
During  this  strain  period  Ae  lattic  b^rr-es  strengthened  by  the  repeated 
generation  of  dislocatlo-s  -m:  i  \_hlC'^cr  yield  ztress  end  t'-nsile  stress  is 
obtained.  The  period  ''f  vnifom  elCi^tgation  of  lou’.er  duration  than  ..t 
room  or  elevated  tesn6r.»ture3  resulting  in  a  higher  meesurud  elongation. 


The  difference  in  the  Hi  jitld  stronb-th  and  the  T6  at  -  ? 

reflecta  the  difference  in  the  netrlx  strcmth  the  Th  oeing  consi' 
weaker  doe  to  subaicroseopie  particles.  In  the  T6  eonditiony  the  vitri* 
has  been  atreogthened  by  the  rrovth  of  thcc*'  nar tides. 

The  "V*  notch  data  was  obtained  I'to  in  this  pra  r  a:.  ’  /.ch.v 
to  iimotdied  ratios  will  be  obtained  in  the  next  phase  and  stress  vin- 
centrations  factors  (K)  greater  and  less  titan  3  will  be  evduated. 


The  dat'i  presented  herein  is  raw  data  and  will  be  rerluced  during 
the  ecning  year,  2!odiflcatlon  of  the  jig  *..*111  be  accoapllshtd  al.~c  to  Irw 
prove  the  accuracy  of  the  test  results. 


